A BRIEF HISTORY OF UNORTHODOX MYOGENESIS AND OF ITS POSSIBLE SIGNIFICANCE IN REGENERATION
Myogenic progenitor cells, termed myoblasts, have been isolated and cultured since the early 60' of the last century. Originally isolated from the muscle anlagen of avian embryos, myoblasts were later cultured from muscles of virtually all vertebrates, both embryonic and adult. Removal or consumption of growth factors (often provided as serum or embryo extracts) induces irreversible withdrawal from the cell cycle and terminal differentiation of myoblasts that fuse into multinucleated myotubes. During further maturation, which occurs only partially in vitro, myotubes complete sarcomerogenesis, assemble a functional excitation-contraction coupling system and contract in response to appropriate stimuli (Okazaki and Holtzer, 1966) . Because they are easily recognized morphologically in living cultures, myotubes were occasionally observed in cultures of cells that were not myogenic nor derived from tissues that in vivo contain skeletal muscle. These observations remained anecdotic and largely unpublished, also because they lacked a rational explanation. "Contamination with myogenic cells during isolation" or "tissue culture artifact" represented the easiest interpretations of these data (Cossu, 1997) .
Nevertheless papers accumulated through the years, some of which reporting solid and unquestionable data. Perhaps the most striking example is represented by the thymus that is derived from pharyngeal pouches and does not contain any skeletal muscle fiber. In 1975, it was reported the occurrence of striated muscle fiber differentiation in monolayer cultures of adult thymus reticulum (Wekerle et al., 1975) . Later it was reported that in the thymus from adult but not neonatal mice, MyoD or myogenin-positive cells are concentrated in the medullary region but do not differentiate within the normal murine thymic environment. However, myogenesis takes place both in vitro, as demonstrated in the original paper, and in vivo, upon transplantation into regenerating muscle (Grounds et al., 1992) .
Another example is represented by the so called "myogenic conversion of fibroblasts" originating from dermis and, to different extent, other mesoderm tissues. The first example of this phenomenon was the correction by fibroblast-myoblast fusion of the genetic defect of the mdg mouse mutant muscle fibers (Chaudhary et al., 1989; Courbin et al., 1989) . Subsequently, several groups reported that genetically labeled dermal fibroblasts could be incorporated into differentiated myotubes both in vitro and in vivo (Gibson et al., 1995; Breton et al., 1995; Salvatori 
